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(54) Title: INTERNAL COMBUSTION ENGINE 
(57) Abstract 

An internal combustion engine that 
has an engine block (2) with an engine 
cylinder having a circular and generally 
toroidal shaped bore with a relatively con- 
stant cross-sectional area. A rotor (7) is 
rotationally positioned within the engine 
block (2) and is concentric with the en- 
gine cylinder. The rotor (7) has at least 
one outwardly extending radial vane (8) 
with a leading (9) and a trailing (10) 
edge. The vane (8) is received within 
the engine cylinder bore and dimensioned 
so as to closely fit within the intemal 
cross-sectional area of the bore so that 
upon rotation of the rotor (3) the walls of 
the engine cylinder bore are swept by the 
vane (8). The engine further includes at 
least one reaction wheel (11) that is en- 
gageable and disengageable with the en- 
gine cylinder. When engaged with the en- 
gine cylinder the reaction wheel (11) spans 
the intemal cross-sectional area of the 
cylinder bore such that the portion of the 
cylinder bore between the reaction wheel 
and the trailing edge (10) of the vane mem- 
ber (8) defines a combustion chamber. The 
portion of the cylinder bore between the 
reaction wheel (11) and the leading edge 
(9) of the vane member (8) defines an ex- 
haust chamber. When the reaction wheel 




haust cnamoer. wnen me reacuun wucci -.u- *u 

(1 1) is disengaged from the engine cylinder the vane (8) is free to sweep past the reaction wheel (11) within the cylinder bore. 
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TITLE: Internal Combustion Engine 
FTFl n OF THE INVENTION 

5 

This invention relates generally to internal combustion engines of the type that ignite 
or bum a fuel and oxygen mixture within a confined compartment or cylinder in 
order to rotate a drive shaft to perform a desired task. In particular, the invention 
relates to a rotary internal combustion engine of the type having a circular, generally 
1 0 toroidal shaped, cylinder and a rotor positioned concentrically therein. 

ftArKOROIJND OF THE IN VENTION 

Internal combustion inventions have been used for decades for a wide variety of 
1 5 applications. Currently the widest and most extensive use of internal combustion 
engines is in the automotive industry, however, sunilar engines of varying sizes and 
complexities have been used across the entire transportation industry, for the 
generation of electricity, to pump water, to operate a wide variety of different power 
tools, and for countless other applications. 

20 

The two most common forms of internal combustion engines that have been 
developed are the reciprocating and the rotary engine. Reciprocating engines have 
been by far the most widely commerciaUzed and accepted form of internal 
combustion engine, however rotary engines generally offer a number of significant 
25 advantages over reciprocating versions. For example, the reversal in the direction 
of movement of the piston in a reciprocating engine results in a loss of energy and 
may cause balancing and vibrational problems, particularly where a number of 
pistons and cylinders are utilized. In addition, the length of the power stroke in a 
reciprocating engine has substantial and practical limitations which in many cases 
30 limits efficiency by not allowing for complete burning of fuel and air mixtures. 
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Incomplete burning during a power stroke can cause an excessive emission of 
particulate and unbumed gaseous exhaust. 

The advantages presented by rotary internal combustion engines over those of a 
reciprocating variety stem primarily from the fact that motion of the rotor is circular 
and continuous. Unlike reciprocating engines there is no reversal in direction of the 
rotor between the power and exhaust strokes. In this manner vibration is minimized 
and the losses associated with reversing piston direction engine are eliminated. In 
addition, rotary engines are usually considerably lighter in mass than internal 
combustion engines havmg the same power output. Nevertheless, rotary engines 
have also suffered from their own shortcomings, includmg relatively high fuel usage, 
and in some cases complex internal structures that add to expense and present 
potential maintenance problems. 

STTMM ARY THF. TNVENTION 

The invention therefore provides a rotary internal combustion engine that addresses 
many of the Umitations of a reciprocating internal combustion engine and that is also 
mechanically simpler and more fiiel efficient than many previously developed rotary 
engines. 

Accordingly, in one of its aspects the invention provides an internal combustion 
engine comprising an engine block having an engine cylinder with a circular and 
generally toroidal shaped bore witii a relatively constant cross-sectional area, a rotor 
rotationally positioned witiiin said engine block and concentiic with said engine 
cylinder, said rotor having at least one outwardly extending radial vane member 
having a leading and a trailmg edge, said vane member received within said engine 
cylinder bore and dimensioned so as to closely fit within the internal cross-sectional 
area of said bore so that upon rotation of said rotor the walls of said engine cylinder 
bore are swept by said vane member, and, at least one cylinder bore blocking means 
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engageable and disengageable with said engine cylinder, when said cylinder bore 
blocking means is engaged with said engine cylinder said cylinder bore blocking 
means spanning the internal cross-sectional area of said cylinder bore such that the 
portion of said cylinder bore between said cylinder bore blocking means and said 
trailing edge of said vane member defines a combustion chamber and the portion of 
said cylinder bore between said cylinder bore blocking means and said leading edge 
of said vane member defines an exhaust chamber, when said cylinder bore blocking 
means is disengaged from said engine cylinder said cylinder bore blocking means 
allowing for said vane member of said rotor to sweep past said cylinder bore 
blocking means within said cylinder bore. 

Further objects and advantages of the invention will become apparent fi-om the 
following description taken together with the accompanying drawdngs. 

RRTF.F DEvSrRTPTTON OF THE DR AWINGS 

For a better understanding of the present invention, and to show more clearly how 
it may be carried into effect, reference will now be made, by way of example, to the 
accompanying drawings which show the preferred embodiments of the present 
invention in which: 

Figure 1 is a plan sectional view of the internal combustion engine according to the 
present invention; 

Figure 2 is a sectional view taken along the line 2-2 of Figure 1 ; 

Figure 3 is a side view of the reaction wheel shown in Figures 1 and 2; 

Figure 4 is a longitudinal side view of the reaction wheel fi-om direction 4 as shown 
in Figure 3; 



wo 00/12867 



PCT/CA99/00713 



Figure 5 is a plan sectional view of an alternate embodiment of the invention shown 
in Figure 1 having multiple engine blocks and multiple rotors; 

Figure 6 is a further embodiment of the present invention depicting a single rotor 
engine having a pair of vanes and reaction wheels; and. 

Figure 7 is a side view of one of the reaction wheels of Figure 6. 

nFSCRTPTTON OF THE PRKFF.RRED FMRODTMENT 

The present invention may be embodied in a number of different forms. However, 
the specification and drawings that follow describe and disclose only some of the 
specific forms of the invention and are not intended to limit the scope of the 
invention as defined in the claims that follow herein. 

The internal combustion of the present invention is indicated generally in the 
attached drawings by reference numeral 1. Internal combustion engine 1 is a rotary 
engine and is generally comprised of an engine block 2, a rotor 3 and at least one 
cylinder bore blocking means 4. For purposes of illustration, the enclosed figures 
are schematic in nature and identify the primary functional parts of internal 
combustion engine 1 and their operation. It will be appreciated by those skilled in 
the art that modem day internal combustion engines include a very wide variety of 
complex fuel delivery, emission control, electronic control, and other systems. Even 
tiiough such devices are not specifically shown in the attached drawings, it will also 
be appreciated that they may be utilized in conjunction with the overall structure of 
the internal combustion engine as shown and described. 

Referring specifically to Figures 1 and 2, engine block 2 is generally comprised of 
an outer housing 5 that retains an engine cylinder 6. Engine cylinder 6 is generally 
circular in nature and has a generally toroidal shaped cylinder bore 7 having a 
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relatively constant cross-sectional area. The internal surface of engine bore 7 is 
preferably polished and formed from a hardened metallic substance. In most cases 
it is expected that the walls of engine cylinder 6 will be comprised of a separate 
material from block 2. The cylinder walls may be machined using precision 
equipment whereas engine block 2 may be comprised of a less expensive cast or 
similar material. While in the attached drawings engine block 2 is shown as being 
circular in nature it will be appreciated that it may equally be formed in a variety of 
other geometric shapes. 

Rotor 3 is rotationally positioned within engine block 2 such that it is concentric 
with engine cylinder 6. Rotor 3 includes at least one outwardly extending radial 
vane member 8 that is received within cylinder bore 7 and dimensioned so that it 
closely fits within the intemal cross-sectional area of bore 7. In the preferred 
embodiment vane member 8 would be machined from the same or a similar material 
as cylinder 6 and would also be precision made with very close tolerances imposed 
upon its overall dimension. Forming vane member 8 from the same or a similar 
material as engine cylinder 6 will ensure that the co-efficient of thermal expansion 
of the two parts is such that upon heating of the engine the degree of tolerance 
between vane member 8 and cylinder bore 7 will remain approximately constant. 
In addition, manufacturing or machining vane member 8 within precise size limits 
will ensure a close fit of the vane within the cross-sectional area of bore 7. In order 
for efficient operation of intemal combustion engine 1 vane member 8 must 
effectively seal against the intemal surfaces of bore 7 so as to prevent or limit the 
passage of gases between the two parts. Dimensioning vane member 8 such that it 
closely fits within the cross-sectional area of bore 7 allows the vane member to 
effectively sweep the walls of the cylinder bore upon rotation of rotor 3. It will also 
be appreciated that vane member 8 may be formed from a single piece of material 
or may be formed from a central body upon which a precision made, high strength, 
exterior housing may be attached. 
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Referring specifically to Figures 1 and 2, cylinder bore blocking means 4 of internal 
combustion engine 1 is structured so as to be engageable and disengageable with 
engine cylinder 6. While the cylinder bore blocking means may take a variety of 
different forms, including plates, side gates and similar structures, in the preferred 
embodiment it comprises at least one reaction wheel 1 1 situated generally external 
to engine block 2 such that the reaction wheel rotationally engages and disengages 
engine cylinder 6. As shown more specifically in Figures 2 and 3, preferably 
reaction wheel 11 is a relatively thin member, that rotates about an axis 
perpendicular to the axis of rotation of rotor 3, and that has one edge received 
through the exterior housing 5 of engine block 2 in such a manner that when reaction 
wheel 1 1 is "engaged" with engine cylinder 6 it effectively spans the internal cross- 
sectional area of cylinder bore 7. Since the axis of rotation of reaction wheel 1 1 is 
generally perpendicular to the axis or rotation of rotor 3, when in its "engaged" 
position reaction wheel 1 1 will therefore span the internal cross-sectional area of 
cylinder bore 7 in a manner that is generally parallel to the axis of rotation of rotor 
3. Accordingly, when "engaged" with the engine cylinder reaction wheel 11 
effectively bifurcates cylinder bore 7 and limits the transmission of gases around the 
cylinder bore. That is, in this position reaction wheel 1 1 effectively creates a 
partition or blockage within Hie cylinder bore. To that end, in the preferred 
embodiment reaction wheel 1 1 is also a precision made component that closely fits 
through a slot 13 within exterior housing 5 of engine block 2. A variety of different 
sealing mechanisms may also be employed at the point of contact between the engine 
block and the engine cylinder and reaction wheel 1 1 . Such sealing mechanisms are 
commonly employed within internal combustion engines in order to prevent the 
escape of gases and to retain engine oil and other lubricants. 

It will therefore be appreciated that when reaction wheel 1 1 is engaged with engine 
cylinder 6 it will serve to effectively create a compartment within cylinder bore 7 
defined by one side of the reaction wheel, the walls of the cylinder bore, and the 
trailing edge 10 of vane member 8 (see Figure 1). Similarly, a fiirther compartment 
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within cylinder bore 7 will be defined by the leading edge 9 of vane member 8, the 
walls of the cylinder bore, and the opposite side of reaction wheel IL The 
compartment or portion of cyUnder bore 7 defined generally by trailing edge 10 of 
vane member 8 and the surface of reaction wheel 1 1 defines a combustion chamber 
14, whereas the compartment or that portion of cylinder bore 7 defined generally by 
leading edge 9 of vane member 8 and the opposite side of reaction wheel 1 1 defines 
an exhaust chamber 15. In this manner when reaction wheel 11 engages engine 
cylinder 6, it effectively limits the exchange of gases between combustion chamber 
14 and exhaust chamber 15. 

So as to enable rotor 3 to freely revolve within cylinder bore 7 and without 
interacting with reaction wheel 1 1, reaction wheel 1 1 preferably includes at least one 
slot 16 that selectively engages and disengages cylinder bore 7. When slot 16 is 
engaged with the cylinder bore it is effectively aligned with the cross-sectional area 
of the bore and thereby permits vane member 8 to fi-eely sweep past reaction wheel 
1 1 as it rotates through the cylinder. Rotation of reaction wheel 1 1 from a position 
where slot 16 is aligned with the cross-sectional area of cylinder bore 7 will result 
in the disengagement of slot 16 from the cylinder bore. Once slot 16 has been fiilly 
disengaged reaction wheel 1 1 will again span the intemal cross-sectional area of 
cylinder bore 7. In this manner it will be appreciated that through rotation of 
reaction wheel 11 combustion and exhaust chambers 14 and 15 may be created 
within cylinder bore 7 while at the same time allowing for the free rotation of rotor 
3 and the revolution of vane member 8 within cylinder bore 7. 

In the preferred embodiment a timing means 17 is utilized to ensure that reaction 
wheel 1 1 and rotor 3 move in a synchronous fashion so that vane member 8 is able 
to fi-eely sweep past reaction wheel 1 1 upon each revolution of rotor 3. That is, 
through synchronizing the rotation of reaction wheel 1 1 with the rotation of rotor 3, 
slot 16 can be precisely aligned with the cross-sectional area of cylinder bore 7 as 
vane member 8 approaches the reaction wheel to thereby allow it to freely sweep 
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past. Since the rotation of reaction wheel 1 1 is constant in nature, the internal edges 
18 of slot 16 preferably taper across their width, as shown more specifically in 
Figure 4. As reaction wheel 1 1 rotates slanted edges 1 8 of slot 16 will allow the slot 
to remain aligned with the intemal cross-sectional area of cylinder bore 7 for a 
sufficient length of time to enable vane member 8 to fiiUy sweep by the reaction 
wheel. It will be appreciated by those skilled in the art that rather than, or in addition 
to, utilizing slanted edges 18 the size of slot 16 may be made sufficiently large so as 
to enable vane member 8 to fixUy sweep by the reaction wheel without interference. 
In general, the size of slot 16 will also have to be sufficiently large to incorporate 
an acceptable safety factor and reduce the potential for the vane to strike the wheel 
during rotation. 

The synchronous movement of reaction wheel 1 1 and rotor 3 may be accomplished 
mechanically in which case timing means 17 is a series of precision gears and/or 
shafts (indicated generally by line 35 in the attached Figures). Synchronous 
movement may also be accomplished through a direct drive mechanism, such as 
electric or hydraulic drives, attached to reaction wheel 1 1 . Preferably reaction wheel 
1 1 is driven by a shaft 19 supported at each end by bearings 20 and 21. Where 
reaction wheel 1 1 is driven mechanically through precision gears and shafts attached 
to rotor 3, a gear box may be connected directly to shaft 19. Otherwise, precision 
direct drive mechanisms may be connected directly to shaft 19. 

With reference to the above structure, the operation of intemal combustion engine 
1 will now be described in more detail. In Figure 1 the assumed rotation of vane 
member 8 is counterclockwise. Engine cylinder 6 preferably includes a fiiel input 
means which includes a fixel input valve 23. In the embodiment shovra in Figure 1 
a compressed fiiel and air mixture is suppUed to valve 23 by a fixel injector 25. Fuel 
injector 25 may include a compressor as well as an air input means. Fresh air is 
separately supplied to an air input valve 24 by way of an air filtration device 26 so 
as to prevent the formation of a vacuum behind vane member 8 as it rotates. 

8 
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Through use of currently available fuel and air delivery devices, when vane member 
8 is positioned such that it has rotated past reaction wheel 1 1 with the reaction wheel 
in its engaged position such that it spans and blocks the cross-sectional area of 
cylinder bore 7, fuel input valve 23 opens momentarily and a compressed fuel and 
air mixture is injected into combustion chamber 14. Once a pre-determined amoimt 
of fuel has been injected, fuel input valve 23 closes and a spark plug 27 fires to 
ignite the fuel mixture causing the expanding combustion gases to propel vane 
member 8 rotationally around cylinder bore 7. An exhaust port 28, situated on the 
opposite side of reaction wheel 1 1 to fuel input valve 23 and air input valve 24, 
enables air and gases in exhaust chamber 15 to be swept out of cylinder bore 7. As 
vane member 8 continues to rotate around cylinder bore 7, it approaches exhaust port 
28. When the vane proceeds past the edge of the exhaust port the combustion gases 
behind trailing edge 10 of vane member 8 escape through the exhaust port and 
pressure in the combustion chamber drops. As vane member 8 proceeds closer to 
reaction wheel 11 , the synchronous drive of the reaction wheel causes the leading 
edge of slot 16 to begin to intersect cylinder bore 7. By the time that vane member 
8 has rotationally reached the point of intersection with reaction wheel 1 1, slot 16 
is fully aligned with engine bore 7 so that the vane may pass therethrough. At this 
point the power stroke is completed and the vane proceeds to sweep past reaction 
wheel 11. By the time that vane member 8 has passed a few degrees beyond reaction 
wheel 1 1 , tiie reaction wheel wdll have rotated to a sufficient degree such that it once 
again spans and blocks the internal cross-sectional area of cylinder bore 7. Vane 
member 8 will then continue to rotate through cylinder bore 7 past air input valve 24. 
Once vane member 8 has swept past air input valve 24 filtered air is preferably 
drawn into combustion chamber 14 behind trailing edge 1 0 of the vane to prevent the 
formation of a vacuum. As the vane contmues on its circular path through cylinder 
bore 7, air input valve 24 closes and the vane once again sweeps past fuel input valve 
23 that again injects a compressed fuel and air mixture into the combustion chamber. 
At that point the power stroke repeats itself Spark plug 27 fires to ignite the air/fuel 
mixture to once again drive vane member 8 rotationally around cylinder bore 7. 
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Preferably the reaction wheel and the rotor are balanced to reduce stress and 
vibration. In the single rotor vane embodiment shown in Figures 1 and 2, balancing 
of the rotor may require the addition of balancing weights 39. 

5 It will be appreciated that the above description provides an explanation as to the 
general and overall operation of the present invention but that there will be in 
addition a variety of supplementary systems and aspects of a standard internal 
combustion engine that will be utilized during operation. For example, there will be 
electrical, cooling, ignition and starting systems necessary for the operation of the 
10 present invention. Those systems will be generally similar to ones currently used 
with necessary adaptations. In addition, in the preferred embodiment fuel input 
valve 23, air input valve 24 and spark plug 27 are of conventional design. 

Lubrication of vane member 8 within cylinder bore 7 may be achieved through 
1 5 separately adding an appropriate amount of lubricant or oil to the fuel mixture, or 

altemately through mixing lubricating oil with the fiiel/air mixture and injecting both 
through valve 23. Reaction wheel 1 1 may be lubricated through spraying or wiping 
a thin film of oil over its surface so as to provide a sufficient degree of lubrication 
while preventing excessive oil from entering the combustion chamber. As in 
20 conventional intemal combustion engines, the oil within the engine compartment 
may be circulated by way of an oil pump through a filtering mechanism to remove 
particulate contaminants. Various bearings and gears utilized throughout intemal 
combustion engine 1 are lubricated by conventional means. 

25 In the preferred embodiment the interface between rotors 3 and the interior of engine 

block 2 is lubricated by pressurized engine oil fed through oil ports in the engine 
block (not shown). The interface gap preferably increases slightly in the direction 
of the central axis of rotor 3 so as to cause excess oil to flow out from in the interface 
and into the central portion of the rotor. Rotor 3 may include a number of spokes or 

30 oil channels that allow excess oil to drain into an oil pan beneath the engine block 

10 
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and below the rotor. Oil that is collected in the oil pan may be accumulated, pximped 
through a filter and recirculated back to engine block 2. 

In order to allow internal combustion engine 1 to preform its desired task, rotor 3 is 
5 connected to a drive shaft or drive element 29 which may be used to drive a 
transmission or a wide variety of other devices. Drive shaft 29 will typically be 
supported by a pair of bearings 38 (see Figure 2). In Figure 1 line 29 generally 
represent a drive shaft, connected to rotor 3, that drives a transmission 30. 
Transmission 30 may in turn transfer power to a load 36 (for example the wheels of 
10 a vehicle, a pump impeller, the rotor in a generator, etc.) and may also 
independently drive ancillary parts and mechanisms 37 used during the operation of 
the engine (for example alternators, oil pumps, water pumps, etc.). As discussed 
previously, rotor 3 may also be utilized for purposes of the synchronized drive of 
reaction wheel 1 1 . 

15 

Figiire 5 shows an alternate embodiment of the present invention wherein four 
separate rotary engine blocks are utilized. In this instance all four rotors are 
interconnected so as to drive a single transmission 30. To minimize the size of the 
engine in the configuration shown in Figure 5 adjacent rotors share a common 

20 reaction wheel 1 1 having a single slot 16. The adjacent rotors are constructed so as 
to rotate in opposite directions as indicated by the arrows in Figure 5. Each rotor 
once again has a single vane member 8 such that each independent vane member 
sweeps through the slot on the single reaction wheel 1 80 degrees out of phase. The 
sequencing and firing and the power and exhaust strokes of each independent engine 

25 block and rotor will be the same as described above. In addition, each adjacent pair 
of engine blocks and rotors can be structured so as to fire out of phase in order to 
deliver a constant level of power to transmission 30. It will also be appreciated that 
with four independent engine blocks and rotors, a variety of different firing 
sequences are possible. Through altering the filing sequence a desired power output 

30 can be achieved for an acceptable level of stress and vibration. In the preferred 

11 
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embodiment reaction wheel 1 1 and rotor 3 are balanced to also help eliminate stress 
and vibration at high rates of rotation. 

Finally, Figure 6 shows yet a further embodiment of the present invention wherein 
5 a single engine block has a rotor with first and second vanes members, 33 and 34 

respectively. In this instance a pair of reaction wheels positioned 1 80 degrees apart 
are also utilized. Each reaction wheel preferably contains two identical slots 16 
situated diametrically opposed upon the reaction wheel such that they are separated 
rotationally by 180 degrees. It will therefore be understood that synchronization of 

10 the reaction wheels with the rotor will allow proper alignment of slots 16 with the 
cross-sectional area of cylinder bore 7 so as to permit each of the two vane members 
8 to sweep past the respective reaction wheels. However, it will also be understood 
that rather than utilizing two separate slots within the reaction wheels, the rate of 
rotation of each reaction wheel could be set so that a single slot is aligned with the 

15 cross-sectional area of cylinder bore 7 at the appropriate time to allow for free 

revolution of both vane members. 

Referring again specifically to Figure 6, both vane members 34 and 35 are shown in 
an initial position immediately after passing through the respective reaction wheels. 

20 At this point the reaction wheels are engaged with engine cylinder 6 such that they 
span cylinder bore 7 and define enclosed combustion and exhaust chambers. At the 
same time air input valve 24 is opened to allow filtered air to fill the engine cavity 
behind vane member 34 as it sweeps forward in a clockwise direction. Fuel input 
valve 23 is activated to inject a compressed fiiel and air mixture into combustion 

25 chamber 14. Thereafter, the fuel input valve closes and the spark plug is fired to 

ignite the fixel and air mixture causing vane member 33, and rotor 3, to be propelled 
towards a first exhaust port 3 1 . When first vane member 33 has proceeded past fiirst 
exhaust port 31 bumt gases are allowed to escape fi-om the combustion chamber and 
the pressure in the chamber drops. This effectively ends the power stroke and causes 

30 air input valve 24 to close. Thereafter both of the respective reaction wheels bring 

12 
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their slots into alignment with the cross-sectional area of the cylinder bore so as to 
allow passage of first and second vane members 33 and 34 past the reaction wheels. 
At that point second vane member 34 will proceed into the initial position to 
commence its power stroke and the ignition process will be repeated. Any residual 
exhaust gases that may exist in front of first vane 33 will be driven from the cylinder 
bore outwardly through a second exhaust port 32. 

It is to be understood that what has been described are the preferred embodiments 
of the invention and that it may be possible to make variations to these embodiments 
while staying within the broad scope of the invention. Some of these variations have 
been discussed while others will be readily apparent to those skilled in the art. 
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An internal combustion engine comprising: 

an engine block having an engine cylinder with a circular and 
generally toroidal shaped bore with a relatively constant cross- 
sectional area; 

a rotor rotationally positioned within said engine block and 
concentric with said engine cylinder, said rotor having at least one 
outwardly extending radial vane member having a leading and a 
trailing edge, said vane member received within said engine cylinder 
bore and dimensioned so as to closely fit within the intemal cross- 
sectional area of said bore so that upon rotation of said rotor the 
walls of said engine cylinder bore are swept by said vane member; 
and, 

at least one cylinder bore blocking means engageable and 
disengageable with said engine cylinder, 

when said cylinder bore blocking means is engaged with said engine cylinder 
said cylinder bore blocking means spanning the intemal cross-sectional area 
of said cylinder bore such that the portion of said cylinder bore between said 
cylinder bore blocking means and said trailing edge of said vane member 
defines a combustion chamber and the portion of said cylinder bore between 
said cylinder bore blocking means and said leading edge of said vane 
member defines an exhaust chamber, when said cylinder bore blocking 
means is disengaged from said engine cylinder said cylinder bore blocking 
means allowing for said vane member of said rotor to sweep past said 
cylinder bore blocking means within said cylinder bore. 
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A device as claimed in claim 1 wherein said cylinder bore blocking means 
when engaging said engine cylinder limiting the exchange of gases between 
said combustion and said exhaust chambers. 

A device as claimed in claim 2 wherein said cylinder bore blocking means 
comprises a reaction wheel, said reaction wheel situated generally extemal 
to said engine block such that it rotationally engages and disengages said 
engine cylinder. 

A device as claimed in claim 2 wherein said reaction wheel, when engaged 
with said engine cylinder, spanning the intemal cross-sectional area of said 
cylinder bore generally parallel to the axis of rotation of s£dd rotor. 

A device as claimed in claim 4 wherein said reaction wheel includes at least 
one slot therethrough such that rotation of said reaction wheel causes said 
slot to selectively engage and disengage said engine cylinder, when said slot 
is engaged with said engine cylinder said reaction wheel remains exterior to 
said cylinder bore, said slot permitting said vane member of said rotor to 
sweep past said reaction wheel, when said slot in said reaction wheel is 
disengaged from said engine cylinder said reaction wheel sparming the 
intemal cross-sectional area of said cylinder bore and, with said leading and 
said trailing edges of said vane member, defining said combustion and said 
exhaust chambers. 

A device as claimed in claim 5 including timing means such that said 
reaction wheel and said rotor move in a synchronous fashion allowing said 
vane member of said rotor to sweep past said reaction wheel upon each 
revolution of said rotor. 
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7. A device as claimed in claim 6 wherein said engine cylinder includes fuel 
input means and exhaust means. 

8. A device as claimed in claim 7 wherein said timing means is a synchronous 
gear drive. 

9. A device as claimed in claim 1 wherein said rotor has a plurality of vane 
members. 

10. A device as claimed in claim 1 including a plurality of cylinder bore 
blocking means. 

11. A device as claimed in claim 1 wherein said intemal combustion engine 
includes a plurality of engine blocks and rotors, each of said rotors adapted 
to transmit rotational energy to a common drive element. 
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